Macroeconomists have for some time been aware that the New Keynesian Phillips curve, though highly popular in the literature, cannot explain the persistence observed in actual inflation. We argue that one of the more prominent alternative formulations, the Jeffrey Fuhrer and Gerald Moore (1995) relative contracting model, is highly problematic. Fuhrer and Moore (1995)'s formulation generates inflation persistence, but this is a consequence of their assuming that workers care about the past real wages of other workers. Making the more reasonable assumption that workers care about the current real wages of other workers, one obtains the standard formulation with no inflation persistence.
In an important paper, Jeffrey Fuhrer and Gerald Moore (1995) showed that the standard formulation of staggered wage setting due to John Taylor (1980) implied price stickiness, but not inflation stickiness. Fuhrer and Moore proposed a new formulation, which they referred to as the relative contracting model, which exhibits persistence in inflation.
Fuhrer and Moore then showed that the relative contracting model is consistent with US macroeconomic data for inflation and output, while the standard contracting model of Taylor is resoundingly rejected.
Fuhrer and Moore made an important contribution to the literature by showing the empirical weakness of the Taylor model, and by proposing a simple resolution to the problem with a seemingly reasonable justification. The model they proposed has clear advantages, being a convenient analytical formulation that fits the data. Consequently, it has been widely used in the literature and in popular graduate text books (e.g. Carl Walsh, 1998, pp. 224-225, 460-467, 472-474, and David Romer, 2001, pp. 295-296) . Furthermore, the model of the US economy used by Federal Reserve Bank (see Flint Brayton and Peter Tinsley, 1996, and Brayton et. al., 1997 , for discussions of the model) also has close similarities to the Fuhrer and Moore formulation. However, finding a formulation that is both empirically and theoretically satisfying is harder than what one may infer from Fuhrer and Moore. As a justification for their new model, Fuhrer and Moore argue that agents care about relative real wages, and not about nominal wages. In this note, we will argue that this motivation is misleading. Fuhrer and Moore's model is based on agents caring about the real wages that other workers obtained in the past. If
Fuhrer and Moore's model were modified so that workers cared about the contemporaneous real wages of other workers, which is arguably the more reasonable assumption, then the model coincides with the standard formulation of Taylor (1980) .
1

The Fuhrer and Moore model
Consider the two-period framework used by Taylor (1980) and Fuhrer and Moore (1995) .
Wages are set in contracts lasting for two periods. Contracts are staggered, so that half of the contracts are set in each period. Let x t denote the log of the contract wage set in period t. Prices are a constant unit markup over wages so that the log of the price index in period t, p t , is the average of the contract wages negotiated in period t and period t-1.
(1) p t = ½ (x t + x t-1 ).
Taylor (1980) assumed that contract wages are set as an average of the lagged and the expected future wage contracts, adjusted for excess demand y t .
(2) x t = ½ (x t-1 + E t x t+1 ) + ky t k > 0.
(2) can be rearranged to
where ∆x t ≡ x t -x t-1 . First difference (1) to obtain the rate of inflation as:
Substituting out for ∆x t and ∆x t-1 using (3) in (4), we obtain
Thus, as emphasized by Fuhrer and Moore (1995) , in the Taylor model any persistence in π t must derive from persistence in y t . In contrast, Fuhrer and Moore propose an alternative contracting equation, where agents care about relative real wages:
Substituting the definition of x t in equation (6) into the price index equation (1), yields
Thus, there is persistence in inflation, as lagged inflation enters with a positive coefficient.
To justify their model, Fuhrer and Moore (page 131) argue: "In the relative wage specification, however, agents compare the real value of their wage contracts with the real value of wage contracts previously negotiated and still in effect, and with contracts expected to be negotiated over the duration of the contract..." However, this justification is misleading. Presumably, the most natural interpretation of "the real value of wage contracts previously negotiated that are still in effect" is x t-1 -p t , i.e. the nominal wages set in the previous period evaluated at current prices. In contrast, according to (6), agents care about x t-1 -p t-1 , that is, the real wages that the other group of workers had in the previous period.
Much more importantly, however, the assumption implicit in (6) is difficult to defend theoretically. It is not difficult to explain why agents may compare their own real wage with the real wage that other groups obtain at the same time, and many other studies make this assumption (eg Venkataraman Bhaskar, 1990) . However, it is harder to understand why workers should compare their own real wage with the real wage other groups had last period, in particular without taking into consideration the real wage they had themselves at that point in time.
To explore the consequences of the more reasonable assumption, that workers care about the real wage other groups obtain at the same time, we substitute x t-1 -p t for x t-1 -p t-1 in (6). Furthermore, we also make the theoretically preferable assumption that the real wage to be determined is the expected real wage over the contract period, and not the real wage in the first period of the contract period (as also argued by Fuhrer and Moore, 1995, in their appendix B). Thus, we substitute x t -½(p t + E t p t+1 ) for x t -p t on the LHS of (6) 2 , to obtain (8) x t -½(p t + E t p t+1 ) = ½ (x t-1 -p t + E t (x t+1 -p t+1 )) + ky t .
However, it is immediate that the price levels cancel out so that (8) can be simplified to (2), that is, the standard framework of Taylor (1980) . Thus, the crucial feature of the model of Fuhrer and Moore is not that agents care about relative real wages; indeed, the standard formulation of Taylor is consistent with that. The crucial feature of the model of Fuhrer and Moore is that agents are assumed to care about the real wages that other groups had in the previous period, which is an assumption that is harder to justify.
The empirical specification of the Fuhrer and Moore model, based on four-quarter contracts and given in their equation (16), does also reduce down to the Taylor formulation, if one makes the same modifications as above: (i) replace the past real wages of other workers with their contemporaneous and (ii) deflate the contract to be set with the expected price level over the entire contract period, rather than only with the price level in the first period. 3 However, this specification is explained accurately by
Fuhrer and Moore on page 141 "Note that we have implicitly defined the real contract
As is readily observable, the price levels cancel out, so this reduces down to the Taylor (1980), equation (1) index, x t -p t ." (in the latter part of the paper, Fuhrer and Moore refer to "contract price"
rather than "contract wage").
The empirical specification is referred to as "a convenient simplification from the theoretically preferable specification that defines the real contract price as the difference between the nominal contract price and the weighted average of price indexes that are expected to prevail over the life of the contract" (p 141). This more elaborate specification is laid out in Appendix B, where it is accurately explained. However, again the key source for persistence of the specification is that workers compare their wages to the real contract wages other workers had in previous periods.
Conclusions
Macroeconomists are faced with a puzzle: As pointed out by Fuhrer and Moore (1995) and Taylor (1999) , the standard theoretical formulation of the short run aggregate supply curve seems to be an empirical failure. The standard formulation exhibits stickiness in prices but not in inflation, in contrast with the persistence in actual inflation. A number of alternative formulations have been proposed. We argue that one of the more prominent ones, the Fuhrer and Moore (1995) relative contracting model, is highly problematic.
Fuhrer and Moore (1995)'s formulation generates inflation persistence, but this is a consequence of their assuming that workers care about the past real wages of other workers. Once one replaces their formulation with the more reasonable assumption that workers care about the current real wages of other workers, the resulting formulation immediately reduces to the standard formulation with no inflation persistence.
This leaves open the question of how to generate inflation persistence in contracting models. Recently, several different alternative types of explanations have been proposed. Roberts (1998) and Laurence Ball (2000) have suggested models that relax the assumption that expectations are rational. Jordi Gali and Mark Gertler (1999) make progress by relating inflation to a measure of marginal costs rather than output.
Gregory Mankiw and Ricardo Reis (2002) argue that information about macroeconomic conditions diffuses slowly through the economy. In a companion paper (Driscoll and Holden, 2002) , we show that inflation persistence may be caused by coordination problems associated with workers being concerned about fair treatment, in the sense that they care disproportionately more about being paid less than other workers than they do about being paid more.
